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1.
11
$STD_{\lambda}[k;u]$ (symmetric transversal design) 4
$\text{ }=(P, B)$
(i) $k$
(ii) $|(P, Q)|$ 2 $P,$ $Q\in P$ $|(P, Q)|=$
$0,$ $\lambda$
(iii) $P$ $u$ $k$
$P_{0},$ $P_{1},$
$\cdots,$ $P_{k-1}$ $|(P, Q)|=0$
$P$ $Q$ $\prime P_{i}$ $P_{0},$ $P_{1},$ $\cdots,$ $P_{k-1}$
point groups
(iv) (i),(ii),(iii)
point groops block groups
$|P|=|B|=ku,$ $k=\lambda u$












$\bullet$ $k=12$ 5 $STD$














$STD_{2}[16;\mathrm{S}]$ $STD_{1}[16;16]$ $PG(2,16)$ 1
Z\infty l 1 $P_{0}$
$STD_{1}[16;16]$ 2 $(P_{0}, l_{\infty})$ -elation
2 $E$
$STD_{2}[16;8]$
2. GL $STD$ LO $STD$
21 (Drake, Jungnickel)
$\text{ }=(P, B)$ $STD_{\frac{k}{u}}[k;u]$ $\Omega=\{P_{0}, P_{1}, \cdots, P_{k-1}\}$
$\prime D$ point
groups $\triangle=\{B_{0}, B_{1}, \cdots, B_{k-1}\}$ $\text{ }$ block groups
$U$ $U$ $P_{i}$ $B_{j}$
$B_{j}$
$\text{ }$
$U$ LO $U$ $u$ (
)
79
$U$ LO $STD_{\frac{k}{u}}.[k;u]$ generalized Hadamard matrix $GH(k;U)$
Mavron and Tonchev[MT] 2 $STD_{3}[9;3]$
22
$\prime D=(P, B)$ $STD_{\frac{k}{u}}[k,\cdot u]$ $\Omega=\{P_{0}, P_{1}, \cdots, P_{k-1}\}$ point





$=(P, B.)$ $STD_{\frac{k}{u}}[k\cdot u]\}$ $\Omega=\{P_{0}, P_{1}, \cdots, P_{k-1}\}$ point
groups $\triangle=\{B_{0}, B_{1}, \cdots, B_{k-1}\}$ block groups
$K$ $U$ 2 $|K|=k,$ $|U|=u$
$\text{ }$ $K$ GL $U$ LO
$[K, U]=1$ $KU$ $P$ $B$
2.4 ([H])
$\text{ }=(P, B)$ $STD_{\frac{k}{u}}[k;u]$ $\Omega=\{P_{0}, P_{1}, \cdots , P_{k-1}\}$ point
groups $\triangle=\{B_{0}, B_{1}, \cdots , B_{k-1}\}$ $\text{ }$ block groups
$K$ $U$ 2 $|K|=k,$ $|U|=u$
$K$ GL $U$ LO




$STD_{\mathit{4}}[12;3]$ 1 ([S2]) $K$ 3
3. GL $STD_{4}[12;3]$
$=(P, B)$ $K$ $GL$- $STD_{4}[12;3]$ $P_{0},$ $P_{1},$ $\cdots,$ $P_{11}$
$\text{ }$ point groups $B_{0},$ $B_{1},$ $\cdots,$ $B_{11}$ $/D$ block groups $\Omega=$
$\{P_{0}, P_{1}, \cdots, P_{11}\},$ $\Delta=\{B_{0}, B_{1}, \cdots, B_{11}\}\text{ }k^{\mathrm{z}}$ $P=\{P_{0}, P_{1}, \cdots, P_{35}\},$ $P_{0}=$
$\{P_{0}, P_{1}, P_{2}\}$ , $=\{P_{3}, P_{4}, P_{5}\},\cdots,$ $P_{11}=\{P_{33}, P_{34}, P_{35}\}B=\{B_{0}, B_{1}, \cdots, B_{35}\}$ ,
$B_{0}=\{B_{07}B_{1}, B_{2}\},$ $B_{1}=\{B_{3}, B_{4}, B_{5}\},\cdots,$ $B_{11}=\{B_{33}, B_{34}, B_{35}\}\text{ }$ .
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$L_{i}(0\leq \mathrm{i}, j\leq 11)$ 3
$\bullet$ $I$ 3 $J$ $3\cross 3$ 1




$(\begin{array}{lll}1 0 00 1 00 0 1\end{array})rightarrow 0_{\dot{J}}$ $(\begin{array}{lll}0 1 00 0 11 0 0\end{array})$ $rightarrow$ $1$ , $(\begin{array}{lll}0 \mathrm{O} 11 0 00 1 0\end{array})rightarrow 2$ ,
$(\begin{array}{lll}\mathrm{l} 0 00 0 10 1 0\end{array})rightarrow 3$ , $(\begin{array}{lll}0 0 10 1 01 0 0\end{array})$ $rightarrow$ $4$ , $(\begin{array}{lll}0 1 01 0 00 0 1\end{array})$ $rightarrow$ $5$
$L$ {0, 1, 2, 3, 4, 5} 12
31
$\sigma=(\begin{array}{lll}0 1 00 0 11 0 0\end{array}),$ $\tau=(\begin{array}{lll}1 0 00 0 10 1 0\end{array}),$ $\delta=(\begin{array}{lll}1 1 11 1 11 1 1\end{array})\text{ }$
$\text{ }$
$k_{0},$ $k_{1},$ $k_{2},$ $l_{0},$ $l_{1},$ $l_{2},$ $l\in Z$ $k_{0}+k_{1}\sigma+k_{2}\sigma^{2}+l_{0}\tau+t_{1}\sigma\tau+l_{2}\sigma^{2}\tau=l\delta$
$k_{0}=k_{1}=k_{2},$ $l_{0}=l_{1}=\mathrm{Z}_{2}$
81
$\ovalbox{\tt\small REJECT}=L_{0j}(0\leq j\leq 11)$ $K$ 5
(i) $K=<\varphi|\varphi^{12}=1>$
$\varphi$
$\mathcal{P}$ $\varphi=(P0, P, {}_{3}P, \cdots, {}_{6}P_{33})(P_{1}, P_{4}, P\gamma, \cdots, P_{34})(P_{2}, P, {}_{5}P_{8}, \cdots, Ps5)\varphi$ $\mathcal{B}$
$\varphi=$
$(B0, B_{31}B_{6}, \cdots , B_{33})(B1, B4, B\tau, \cdots, B34)(B2, B_{\overline{\mathrm{O}}}, B_{8}, \cdots, B_{3}\mathrm{s})$ o
$L=\{$
$L\mathit{0}$ $L_{1}$ $L_{2}$ $L\mathrm{s}$ $L_{4}$ $L_{5}$
$L_{9}$ $L_{10}$ $L_{11}$ $L0$ $L_{1}$
$L_{8}$ $L_{9}$ $L_{10}$ $L_{11}$ $L\mathit{0}$ $L_{1}$
$L_{11}L_{10}L_{7}L_{2}L_{5}L_{4}$ $L_{11}L_{0}L_{8}L_{3}L_{6}L_{5}$ $L_{0}L_{1}L_{7}L_{9}L_{4}L_{6}$ $L_{10}L_{1}L_{8}L_{5}L_{7}L_{2}$
$L_{11}L_{3}L_{8}L_{2}L_{9}L_{6}$ $L_{10}L_{0}L_{2}L_{3}L_{4}L_{9}L_{7}$ $L_{10}L_{11}L_{3}L_{4}L_{5}L_{6}L_{1}L_{2}L_{8}L_{9}L_{7}$ $L_{10}L_{11}L_{0}L_{2}L_{4}L_{5}L_{6}L_{7}L_{9}L_{3}L_{8}$ $L_{10}L_{11}L_{3}L_{4}L_{5}L_{6}L_{7}L_{8}L_{1}L_{2}L_{9}L_{0}$
$L_{10}L_{11}L_{7}L_{8}L_{9}L_{3}L_{4}L_{5}L_{6}L_{0}L_{1}L_{2}$ $L_{10}L_{11}L_{9}L_{8}L_{5}L_{6}L_{7}L_{2}L_{3}L_{4}L_{1}L_{0}$ $L_{10}L_{11}L\mathrm{a}L_{9}L_{7}L_{1}L_{4}L_{5}L_{6}L_{3}L_{0}L_{2}\ovalbox{\tt\small REJECT}$
$L_{6}$ $L_{7}$ $L_{8}$ $L_{9}$ $L_{10}$ $L_{11}$ $L\mathit{0}$ $L_{1}$
$L_{3}$ $L_{4}$ $L_{5}$ $L_{6}$ $L_{7}$ $L_{8}$
$L_{1}$ $L_{2}$ $L_{3}$ $L4$ $L_{5}$ Le
$L=(\tilde{l_{ij}})_{0\subset \mathrm{i},j\leq 11}$
$l_{ij}=\{ab$ ( . $\text{ }\in$ $\text{ }0,1$,g2}) )
$l_{0}=\overline{l_{00}},$ $l_{1}=\overline{l01},$
$\cdots,$
$l11=\overline{l_{011}}$ $\iota_{0}=a$ $\{l0, l1, \cdots, l_{11}\}$ a $b$
”std12-a” $(l0, l1, \cdots, l11)$ 7








26 (1), (2) $,(4),(6)$ 4 “std12-al,stdl2-a2,stdl2-
a4,std12-a6”
(ii) $K=<\varphi,$ $\tau|\varphi^{6}=1,$ $\tau^{\mathrm{Q}}\mathrm{A}=1,$ $\varphi^{\tau}=\varphi>$
$\varphi$
$P$ $\varphi=(P_{0}, P_{3}, P\epsilon, P\mathfrak{g}, P_{12,15}P)(P_{1)}P_{4,7_{)}10}PP, P_{13}, P_{16})(P, {}_{2}P\mathrm{s}, P_{8}, P_{11}, P_{14}, P_{17})$
$(P_{18}, P_{21,}P_{24}, P_{27}, P_{30}, P_{33})(P_{19}, P_{22}, P_{25}, P_{28}, P_{31}, P_{34})\zeta P_{20},$$P_{23},$ $P_{26},$ $P_{29},$ $P_{32},$ $P_{35})$
$\varphi$
$\mathcal{B}$ $\varphi=(B\mathit{0}, B_{3}, B_{6}, B_{9}, B_{12}, B_{15})(B_{1}, B_{4}, B_{7}, B_{10}, B_{131}B_{16})(B_{2},$ $B_{5},$ $B\mathrm{s},$ $B_{11}$ , $B_{14\prime}B_{17}\rangle$
$(B_{18}, B_{21}, B_{24}, B_{27}, B_{30\}}B_{33})(B_{19}, B_{22}, B_{25}, B_{28}, B_{31}, B_{34})(B_{20,23}B, B_{26}, B_{29}, B_{32}, B_{35})$ )
$\tau$
$\mathcal{P}$ \mbox{\boldmath $\tau$}=(P $P_{18}$ ) $(P1_{\}}P19)(P_{2}, P_{2}0)\cdots$ $\tau$ $B$ $\tau=(B0, B_{18})(B_{1}, B_{19})(B2, B_{20})\cdots$
$\tau=(P_{0}, P_{18})(P_{1}, P_{19})(P_{2}, P_{20})(P_{3}, P_{21})(P_{4}, P_{22})(P_{5\gamma}P_{23})(P_{6}, P_{24})(P_{7},$ $P_{25}\rangle(P_{8}, P_{26})(P_{9}, P_{27})(P_{10}, P_{28})$
$(P_{11}, P_{29})(P_{12}, P_{30})(P_{13}, P_{31})(P_{14}, P_{32})(P_{15}, P_{33})(P_{16}, P_{34})(P_{17}, P_{35})$
$\tau=(B_{0}, B_{18})(B_{1}, B_{19})(B_{2}, B_{20})(B_{3}, B_{21})(B_{4}, B_{22})(B_{5}, B_{23})(B_{6}, B_{24})(B_{7}, B_{25})(B_{8\}}B_{26})(B_{9}, B_{27})$
$(B_{10}, B_{28})(B_{11}, B_{29})(B_{12}, B_{30})(B_{13},$ $B_{31}\mathrm{j}(B_{14}, B_{32})(B_{15}, B_{33})(B_{16}, B_{34})(B_{17}, B_{35})$
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$a$ $n0\backslash$ {Z6, $l_{7},$ $\cdots,$ $l_{11}$ } $a$ $n1$ $no\geq n1$
”std12-b” $(l0, l1, \cdots, l11)$ 6
std12-b1
0 0 0 0 1 1
1 0 0 0 0 1
1 1 0 0 0 0
0 1 1 0 0 0
0 0 1 1 0 0
0 0 0 1 1 0
2 $0$ $1$ $2$ $1$ $0$
$0$ 2 0 1 2 1
1 0 2 0 1 2
$021$ $211$ $021$ $021$ $020$ $021$
2 0 1 2 1 0
0 2 0 1 2 1
1 0 2 0 1 2
$021$ $211$ $021$ $021$ $020$ $021$
0 0 0 0 1 1
1 0 0 0 0 1
1 1 0 0 0 $0$
$000$ $\mathrm{o}\mathrm{O}1$ $011$ $011$ $001$ $000$
(iiiJ $K=<\varphi,$ $\tau|\varphi^{6}=1,$ $\tau^{2}=1,$ $\varphi^{\tau}=\varphi^{-1}>$
$\varphi$
$P$ $\varphi=$ ( $P_{0},$ $P_{3},$ $P_{6},$ $P_{9}$ , P12, $P_{15}$)($P_{1},$ $P_{4}$ , P7, $P_{1}0$ , P13, $P_{16}$ ) $(P_{2}, P_{5}, P_{8}, P_{11}, P14, P_{17})$
$(P_{18}, P_{21}, P_{24}, P_{27}, P_{30}, P_{33})(P_{19}, P_{22}, P_{25}, P_{28}, P_{31}, P_{34})(P_{20)}P_{23}, P_{26}, \hslash_{9}, P_{32}, P_{35})$
$\varphi$
$B$ $\varphi=(B_{0}, B_{3}, B_{6}, B_{9}, B_{12}, B_{15})(B_{1}, B_{4}, B_{7}, B_{10}, B_{13}, B_{16})(B_{2}, B_{5}, B_{8,11,1417}BB, B)$
$(B_{18}, B_{21\prime}B_{24}, B_{27}, B_{30}, B_{33})(B_{19}, B_{22}, B_{25}, B_{28}, B_{31}, B_{34})(B_{20}, B_{23}, B_{26,}B_{29}, B_{32)}B_{35})$ $0$
$\tau$
$\mathcal{P}$ $\tau=(P0, P_{18})(P_{1}, P_{19})(P_{2}, P_{20})\cdots \text{ }\llcorner_{\backslash }\tau$
$\mathcal{B}$ $\tau=(B_{0\}}B_{18})(B_{1}, B19)(B_{2}, B_{20})\cdots$
$\tau=(P_{0}, P_{18})(P_{1}, P_{19})(P_{2}, P_{20})(P_{3}, P_{33})\langle P_{4},$ $P_{84})(P_{5:}P_{35})(P_{6,}.P_{30})(P_{7}, P_{31})(P_{8}, P_{32})(P_{9}, P_{27})(P_{10}, P_{28})$
$(P_{1}, {}_{1}P_{29})(P_{12}, P_{24})(P_{13}, P_{25})(P_{14}, P_{26})(P_{15}, P_{21})(P_{16}, P_{22})(P_{17}, P_{23})$
$\tau=(B_{0}, B_{18})(B_{1}, B_{19})(B_{2}, B_{20})(B_{3}, B_{33})(B_{4}, B_{34})(B_{5}, B_{35})(B_{6}, B_{30})(B_{7}, B_{31})(B_{8}, B_{32})(B_{9}, B_{27})$
$(B_{10}, B_{28})(B_{11}, B_{29})(B_{12}, B_{24})(B_{13}, B_{25})(B_{14}, B_{26})(B_{15}, B_{21})(B_{16}, B_{22})(B_{17}, B_{23})$












$l0=a$ $\{l0, l1, \cdots, l_{11}\}$ $a$ $b$ $\{l0, l1, \cdots, l5\}$
$a$ $n\mathit{0}\backslash \{l_{6}, l\tau\backslash \cdots, l_{11}\}$ $a$ $n_{1}$
$n0\geq n1$
”std12-c” $(l0, l_{1}, \cdots, \iota_{11})$
$L_{0}$ $L_{1}$ $L_{2}$ $L_{3}$ $L_{4}$ $L_{5}$
$L_{5}$ $L_{0}$ $L_{1}$ $L_{2}$ $L_{3}$ $L_{4}$
$L_{4}$ $L_{5}$ $L_{0}$ $L_{1}$ $L_{2}$ $L_{3}$
$L_{3}$ $L_{4}$ $L_{5}$ $L_{0}$ $L_{1}$ { $
$L_{2}$ $L_{3}$ $L_{4}$ $L_{5}$ $L_{0}$ $L_{1}$
$L_{1}$ $L_{2}$ $L_{3}$ $L_{4}$ $L_{5}$ $L_{0}$
$L_{6}$ $L_{7}$ $L_{8}$ $L_{9}$ $L_{10}$ $L_{11}$
$L_{11}$ $L_{6}$ $L_{7}$ $L_{8}$ $L_{9}$ $L_{10}$
$L_{10}$ $L_{31}$ $L_{6}$ $L_{7}$ $L_{8}$ $L_{9}$
$L_{9}$ $L_{10}$ $L_{11}$ $L_{6}$ $L_{7}$ $L_{8}$
$L_{8}$ $L_{9}$ $L_{10}$ $L_{11}$ $L_{6}$ $L_{7}$
$L_{7}$ $L_{8}$ $L_{9}$ $L_{10}$ $L_{11}$ $L_{6}$







” $\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{c}\mathrm{l},\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{c}2,\cdots,\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{c}6$ ”
(iv) $K=<\varphi,$ $\tau|\varphi^{3}=1,$ $\tau^{4}=1,$ $\varphi^{\tau}=\varphi^{-1}>$
83
$\varphi$
$\prime p$ $\varphi=(P_{0}, P_{3}, P_{6})(P_{1}, P_{4}, P_{7})(P_{2}, P_{5}, P_{8})(P_{9}, P_{12}, P_{15})(P_{10}, P_{13}, P_{16})(P_{11}, P_{14}, P_{17})$
$(P_{18}, P_{21}, P_{24})(P_{19}, P_{22}, P_{25})^{(}{}_{\iota}P_{20},$ $P_{23},$ $P_{26})(P_{27}, P_{30}, P_{33})(P_{28\prime}P_{31}, P_{34})(P_{29}, P_{32}, P_{35})$
$\varphi$
$\mathcal{B}$ $\varphi=(B_{0}, B_{3}, B_{6})(B_{1}, B_{4}, B_{7})(B_{2}, B_{5}, B_{8})(B_{9}, B_{12_{1}}B_{15})(B_{10}, B_{13}, B_{16})(B_{11}, B_{14}, B_{17})$
$(B_{18}, B_{21}, B_{24})(B_{19}, B_{22\prime}B_{25})(B_{20}, B_{23}, B_{26})(B_{27}, B_{30}, B_{33})(B_{28}, B_{31}, B_{34})(B_{29}, B_{32}, B_{35})$ o
$\tau$ $P$
$\tau=(P0\}P_{9}, P_{18}, P_{27})(P_{1}, P_{10}, P_{19}, P_{28})(P_{2}, P_{11}, P_{20}, P_{29})\cdots$ . $\tau$ $B$ $\tau=(B0, B_{9}, B_{18}, B_{27})$
$(B_{1}, B_{1}0, B_{19}, B_{28})(B_{2}, B11, B_{20}, B_{29})\cdots$ $0$
$\tau=(P_{0}, P_{9}, P_{18}, P_{27})$ ( $P_{1},$ $P_{10},$ $P_{19}$ , rzg)( , $P_{1},$${}_{1}P_{20},$ $P_{29}$ ) $(P_{3}, P_{15}, P_{21}, P_{33})(P_{4}, P_{16}, P_{22}, P_{34})$
$(P_{5}, P_{17}, P_{23}, P_{35})(P_{6},$ $P_{12},$ $P_{24},$ $P_{30}\rangle(P_{7}, P_{13}, P_{25}, P_{31})(P_{8}, P_{\mathrm{I}4}, P_{26}, P_{32})$
$\tau=\{B_{0},$ $B_{9},$ $B_{18},$ $B_{27})(B_{1}, B_{10}, B_{19}, B_{28})(B_{2}, B_{11}, B_{20}, B_{29})(B_{3}, B_{15}, B_{21,}B_{33})(B_{4}, B_{16}, B_{22}, B_{34})$
$(B_{5}, B_{17}, B_{23}, B_{35})(B_{6}, B_{12}, B_{24}, B_{30})(B_{7}, B_{13}, B_{25}, B_{31})(B_{8}, B_{14}, B_{26}, B_{32})$
$L=$
$l_{0}=a$ $\{l0, l_{1}, \cdots, l_{11}\}$ $a$
$b$ $1\backslash$
“ $\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2\sim \mathrm{d}$” $(l_{0,1}l, \cdots, l_{11})$ 7
std12-d1
$L=$




${}_{\mathrm{Q}}P_{3}\}(P_{6}, P_{9})(P_{12}, P_{15})(P_{18}, P_{21})(P_{24}, P_{27})(P_{30}, P_{33})(P_{1}, P4)(P_{7}, P_{1}\mathrm{o})(P_{13\prime}P_{16})$
$(P_{19}, P_{22})(P_{25}, P_{28})(P_{31},$ $P_{34)}^{\backslash }(P_{2},$ $P_{5}\rangle$ $(P_{8}, P_{11})(P_{14},$
$P_{17}\rangle$ $(P_{20}, P_{23})(P_{26}, P_{29})(P_{32}, P_{35})$
$\varphi$
$B$
$\varphi=(B_{0}, B\mathrm{s})(B_{69}, B)(B12, B_{15})(B_{18}, B_{21})(B_{24}, B27)(B_{30}, B_{33})(B_{1},$
$B_{4}\rangle(B_{7}, B_{10})(B_{13}, B_{16})$
$(B_{19)}B_{22})(B_{25}, B_{28})(B_{31}, B_{34})(B_{21}B_{5})(B_{8}, B_{11})(B_{14}, B_{17})(B_{20}, B_{23})(B2\epsilon, B_{29})(B32, B_{36})$ $0$
$\tau$ $P$
$\tau=(P_{0}, P\epsilon)(P_{17}, P)(P_{2}, P_{8})(P_{12}, P_{18})(P13, P)(P14, P20)(p_{24}, \mathrm{p}_{30})(P_{25}, P_{31})(P_{26}, P_{32})\cdots$
$\tau$ $B$
$\tau=(B_{0}, B\epsilon)(B_{1}, B_{7})(B_{2}, B\mathrm{s})\langle B_{12},$
$B_{15})(B_{13)}B19)(B_{14}, B_{2}\mathrm{o})(B_{24}, B\mathrm{s}\mathrm{o})(B2\mathrm{s}, B_{31})(B_{26}, B_{32})\cdot-$
.
$\tau=(P_{0\prime}P_{6})(P_{1\prime}F_{7})(P_{2\prime}P_{8})(P_{3}, P\mathrm{g})(P_{4}, P_{10})\langle P_{5},$
$P_{11})(P_{12}, P_{18})(P_{1}, {}_{3}P_{19})(P_{14}, P_{20})(P_{15}, P_{21})(P_{16}, P_{22})(P_{17}, P_{23})$
$(P_{24}, P_{30})(P_{251}P_{31})(P_{26}, P_{32})(P_{27}, P_{33})(P_{28}, P_{34})(P_{29}, P_{35})$
$\tau=(B_{0}, B_{6})(B_{1}, B_{7})$ ( $B_{2},$ Be) $(B_{3,}B_{9})(B_{4}, B_{10})(B_{5}, B_{11})(B_{12)}B_{18})(B_{13,}B_{19})(B_{14}, B_{20})(B_{15}, B_{21})(B_{16,}B_{22})$
$(B_{17}, B_{23})(B_{24}, B\prime s\mathrm{o})(B_{25}, B_{31})(B_{26}, B_{32})(B_{27}, B_{33})(B_{28}, B_{34})(B_{29}, B_{35})$
$4
$\tau$ $P$ $\tau=$ ( $P0$ , P12, $P_{24}$ ) $(P_{1}, P13, P_{2}\mathrm{s}),$ $(P, {}_{2}P14, P_{26})\cdots$
$\tau$ $B$ $\tau=(B_{0}, B_{12}, B_{24})(B_{1}, B13, B_{25}),$ $(B2, B14, B26)\cdots$
$\varphi\tau=(P\mathit{0}, P_{9})(P_{1}, P_{10})(P_{2}, P11)(P;, P\epsilon)(P_{4}, Pr)(P_{5}, P_{8})(P_{12}, P_{21})(P_{13}, P_{22})(P_{14}, P_{23})(P_{15}, P_{18})(P_{16}, P_{19})$
$(P1\tau, P20)(P24, P\mathrm{a}3)(P25, P_{34})(P_{26}, P_{35})(P_{27}, P_{30})(P_{28}, P_{31})(P_{29}, P_{32})$
$\varphi\tau=(B0, B9)(B1, B_{10})(B_{2}, B_{11})(B3, B\epsilon)(B_{4}, B\gamma)(B\mathrm{g}, B\mathrm{s})(B_{12}, B_{21})(B1\mathrm{a}, B22)(B14, B23)(B15, B_{18})$
$(B_{16}, B_{19})(B_{17}, B_{20})(B_{24}, B_{33})(B25, B34)(B_{26}, B\mathrm{a}\mathrm{s})(B_{27}, B_{3}\mathrm{o})(B28, B\mathrm{s}1)(B2\mathrm{g},$$B32$ }
$\mu=(P0, P12, P24)$ ( $P_{1}$ , P13, $P_{25}$ ) $(P_{2}, P14, P_{26})$ (Ps, F18, $P_{33}$ ) $(P, {}_{4}P\mathrm{l}\mathrm{g}, P\epsilon 4)(P, {}_{5}P20, P_{35})(P, {}_{6}P_{21}, P_{27})$
(P7, $p_{22)}p_{28}$ ) $(P_{8}, P_{23}, P_{29})(P{}_{9,15}P, P\mathrm{s}\mathrm{o})(P_{1}0, P16, P31)\langle P1,$${}_{1}P_{17},$ $P\mathrm{a}2)$
$\mu=(B_{0}, B_{12}, B_{24})(B_{1}, B_{13}, B2\mathrm{s})(B_{2}, B_{14}, B_{26})$ ( $B3,$ $B_{18}$ , Ba3)(B4, $B19,$ $B34$ ) $(B5, B20, B35)$ (Be, $B_{21},$ $B27$ )
$(B7, B_{22}, B28)(B8, B_{23}, B29)(B9, B_{15}, B\mathrm{a}\mathrm{o})(B_{10}, B_{16}, B_{31})(B11, B_{17}, B_{32})$
$L_{1}L_{0}$ $L_{0}L_{1}$ $L_{3}L_{2}$ $L_{2}L_{3}$ $L_{5}L_{4}$ $L_{4}L_{5}$ $L_{7}L_{6}$ $L_{6}L_{7}$ $L\mathfrak{g}L_{8}$ $L_{8}L_{9}$ $L_{11}L_{10}$ $L_{10}L_{11}$
$L_{3}L_{2}$ $L_{2}L_{\theta}$ $L_{1}L_{0}$ $L_{0}L_{1}$ $L_{7}L_{6}$ $L_{6}L_{7}$ $L_{5}L_{4}$ $L_{4}L_{5}$ $L_{10}L_{11}$ $L_{10}L_{11}$ $L_{9}L_{8}$ $L_{8}L_{9}$
$L_{11}L_{8}$ $L_{11}L_{8}$ $L_{10}L_{9}$ $L_{10}L_{9}$ $L\mathrm{g}L_{0}$ $L_{0}L_{3}$ $L_{2}L_{1}$ $L_{1}L_{2}$ $L_{7}L_{4}$ $L_{4}L_{7}$ $L_{6}L_{5}$ $L_{5}L_{6}$
$L_{10}L_{9}$ $L_{10}L_{9}$ $L_{11}L_{8}$ $L_{11}L_{8}$ $L_{2}L_{1}$ $L_{1}L_{2}$ $L_{3}L_{0}$ $L_{0}L_{3}$ $L_{6}L_{5}$ $L_{5}L_{6}$ $L_{4}L_{7}$ $L_{4}L_{7}$
$L_{6}L_{4}$ $L_{6}L_{4}$ $L_{5}L_{7}$ $L_{7}L_{5}$ $L_{10}L_{8}$ $L_{10}L_{8}$ $L_{11}L_{9}$ $L_{11}L\mathfrak{g}$ $L_{2}L_{0}$ $L_{0}L_{2}$ $L_{1}L_{3}$ $L_{3}L_{1}$
$L_{5}L_{7}$ $L_{7}L_{5}$ $L_{6}L_{4}$ $L_{4}L_{6}$ $L_{11}L_{9}$ $L_{11}L_{9}$ $L_{10}L_{8}$ $L_{10}L_{8}$ $L_{1}L_{3}$ $L_{3}L_{1}$ $L_{2}L_{0}$ $L_{0}L_{2}$
$l0=a$ $\{l\mathrm{c}, l1, \cdots, l11\}$ $a$ $b$

















” $\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{e}\mathrm{l},\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{e}2,\cdots,\mathrm{s}\mathrm{t}\mathrm{d}\mathrm{l}2- \mathrm{e}\mathrm{l}6$” std12-e1
00 00 11 11 01 01 01 01 20 02 20 02
11 11 00 $00$ 01 $01$ 01 01 02 02 20 02
02 02 02 20 01 01 01 01 00 00 11 11
02 20 02 02 01 01 01 01 11 11 00 00
01 01 01 01 00 00 22 22 $01$ $01$ 01 01






$=(P, B)$ $K$ $GL-STD_{4}[12;3]$
$K=<\varphi,$ $\tau|\varphi^{6}=1,$ $\tau^{2}=1,$ $\varphi^{\tau}=\varphi>$
$<\varphi,$ $\tau|\varphi^{3}=1,$ $\tau^{4}=1,$ $\varphi^{\tau}=\varphi^{-1}>$
$<\varphi,$ $\tau,$ $\mu|\varphi^{2}=1,$ $\tau^{2}=1,$ $\mu^{3}=1,$ $\varphi^{\tau}=\varphi,$ $\varphi^{\mu}=\tau,$ $\varphi^{\mu}=\varphi\tau>$
$\circ$
34
(i) $C_{7}$ $ku$ $U$ $u$ $G$ $R$ $|R|=k$





$(k, u, k,)\mathrm{s}\mathrm{e}\mathrm{m}\mathrm{i}\overline{u}$-regular relative difference set (RDS) relative to $U$
(ii) 33 3 $K$ 3 (12,3,12,4)semi-regular relative difference set
relative to $U(|U|=3)$ [DJM]
(iii) $K$ GL $STD_{6}[18;3]$
(iv) $K$ GL $STD_{7}[21;3]$
(21,3,21,7)semi-regular relative difference setrelative to
$U(|U|=3)$ RDS
(v) $K$ ( $\cong \mathrm{Z}_{\mathrm{g}}$ $\mathrm{Z}_{3}\mathrm{x}\mathrm{Z}_{3}$ ) GL LO
$STD_{3}[9;3]\text{ _{}1},$ $\text{ _{}2}$ $L_{1},$ $L_{2}$
88
$L_{1}=\ovalbox{\tt\small REJECT} 032303211$ $323230011$
$233003211$ $023033211$ $003323211$ $030232311$ $300323211$ $300323211$ $023032311\ovalbox{\tt\small REJECT}$
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